Journal of Pain Research 



Q Open 



Access Full Text Article 



Dovepress 

open access to scientific and medical research 

ORIGINAL RESEARCH 



From Catastrophizing to Recovery: 

a pilot study of a single-session treatment 

for pain catastrophizing 



Beth D Darnall 
John A Sturgeon 
Ming-Chih Kao 
Jennifer M Hah 
Sean C Mackey 

Division of Pain Medicine, 
Stanford Systems Neuroscience 
and Pain Laboratory, Stanford 
University School of Medicine, 
Palo Alto, CA, USA 



Correspondence: Beth D Darnall 
Division of Pain Medicine, Stanford 
Systems Neuroscience and Pain 
Laboratory, Stanford University 
School of Medicine, 1 070 Arastradero, 
Suite 200, MC 5596 Palo Alto, 
CA 94304- 1 336, USA 
Email bdarnall@stanford.edu 



This article was published in the following Dove Press journal: 
Journal of Pain Research 
25 April 2014 

Number of times this article has been viewed 



Background: Pain catastrophizing (PC) - a pattern of negative cognitive-emotional responses 
to real or anticipated pain - maintains chronic pain and undermines medical treatments. Standard 
PC treatment involves multiple sessions of cognitive behavioral therapy. To provide efficient 
treatment, we developed a single-session, 2-hour class that solely treats PC entitled "From 
Catastrophizing to Recovery" [FCR]. 

Objectives: To determine 1) feasibility of FCR; 2) participant ratings for acceptability, 
understandability, satisfaction, and likelihood to use the information learned; and 3) preliminary 
efficacy of FCR for reducing PC. 

Design and methods: Uncontrolled prospective pilot trial with a retrospective chart and 
database review component. Seventy-six patients receiving care at an outpatient pain clinic 
(the Stanford Pain Management Center) attended the class as free treatment and 70 attendees 
completed and returned an anonymous survey immediately post-class. The Pain Catastrophizing 
Scale (PCS) was administered at class check-in (baseline) and at 2, and 4 weeks post-treatment. 
Within subjects repeated measures analysis of variance (ANOVA) with Student's Mest contrasts 
were used to compare scores across time points. 

Results: All attendees who completed a baseline PCS were included as study participants 
(N=57; _F=82%; mean age =50.2 years); PCS was completed by 46 participants at week 2 and 
35 participants at week 4. Participants had significantly reduced PC at both time points (P<0001) 
and large effect sizes were found (Cohen's ^=0.85 and rf=1.15). 

Conclusion: Preliminary data suggest that FCR is an acceptable and effective treatment for 
PC. Larger, controlled studies of longer duration are needed to determine durability of response, 
factors contributing to response, and the impact on pain, function and quality of life. 
Keywords: chronic pain, cognitive behavioral therapy, pain treatment, chronic debilitation, 
pain treatment costs, pain psychology 

Introduction 

Chronic pain exerts an enormous impact on the quality of life of the more than 1 00 
million people in the US 1 and more than 1 billion people around the globe who are 
living with this condition. 2 Moreover, the economic burden of chronic pain is stag- 
gering: in the US alone the combined annual costs of treatment and related disability 
exceed half a trillion dollars. Accordingly, there is an urgent need to treat the factors 
that maintain and worsen the pain experience in order to reduce human suffering, pain 
treatment costs, and chronic debilitation. 

Pain catastrophizing (PC) is foremost among the psychological factors that worsen 
pain and contribute to pain chronicity. PC is defined as persistent negative cognitive 
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and emotional responses to actual or anticipated pain. 3 In 
part, PC contributes to a cycle of futility in the medical treat- 
ment realm because it undermines behavioral and medical 
treatments. 4-11 

Across chronic pain conditions, PC has been associated 
with an array of negative phenomena including greater pain 
intensity, 12 " 17 affective distress, 8 muscle and joint tenderness, 13 
muscular tension at rest, 18 pain-related disability, 131416 ' 19-21 
poor response to various pain treatments 8 18 22 including sur- 

g er y 16,23,38 an( J tQ g rea t er US g23 an( J m i suse 0 f opioids. 24 

PC is also harmful in the context of acute pain, and even 
for individuals who are pain free because PC is associated 
with an increased risk for developing chronic pain. For 
instance, PC is implicated in the persistence of back pain 21 
and it has been shown to account for 47% of the variance in 
the development of chronic back pain following an episode 
of acute back pain. 25 Moreover, a population study revealed 
that among all factors investigated, PC best predicted the 
acquisition of chronic low back pain 1 year after a pain free 
baseline. 26 In combination, data from multiple studies 4-26,38 
show that PC is detrimental, and that early treatment for PC 
may serve as chronic pain prophylaxis. 21,25,26 

Given that PC clearly undermines response to medical 
treatment for chronic pain it is perhaps unsurprising that 
reductions in PC are associated with subsequent salutary 
effects for pain and interventions. In a prospective treatment 
outcome study, Burns et al used cross-lagged analysis to 
show that early reductions in PC led to subsequent improved 
response to multidisciplinary chronic pain treatment as 
evidenced by significant reductions in pain intensity and 
pain interference. 27 Similar findings were reported for a 
study of women with fibromyalgia, with early reductions 
in PC predicting later improvement in fibromyalgia pain. 28 
Considered collectively, these studies underscore the need 
to improve access to PC treatment in order to reduce pain 
and to optimize response to other treatments. Indeed, some 
models suggest that PC is a normative response to pain - 
albeit maladaptive - rather than an idiosyncratic and deviant 
phenomenon, 29 thus providing additional, broad rationale for 
the need and applicability for specific PC treatment. 

PC is primarily treated with cognitive behavioral therapy 
(pain-CBT) 30 delivered across multiple individual psycho- 
therapy sessions or in pain coping skills classes that typically 
span 6-10 sessions and cover many topics in addition to PC 
(eg, pacing, communication skills, daily activity and exercise, 
and sleep hygiene). 16,31 As such, the burdens of time, travel, 
and cost associated with multiple visits to a psychologist 
may stand as barriers to care, thus leaving PC untreated. 



While observing the need to improve treatment efficiency, 
we found no reports of a single-session treatment that solely 
targets PC. 

Accordingly, we developed and pilot tested a single- 
session, 2-hour pain-CBT class for PC entitled: "From 
Catastrophizing to Recovery" (FCR). This study of FCR 
had several goals: 1) to determine feasibility in a mixed- 
etiology chronic pain clinic sample; 2) to acquire pilot 
data regarding anonymous participant ratings for FCR in 
terms of acceptability, satisfaction with the intervention, 
understandability of the information presented, and likelihood 
for using the information and skills learned in the class; and 
3) to determine preliminary efficacy as measured by changes 
in participants' PC scores over time (scores at class check-in 
[baseline] were compared to scores post-treatment at follow- 
up 2, and 4 weeks after class attendance). 

We hypothesized good feasibility for the FCR interven- 
tion in patients receiving treatment at a chronic pain clinic. 
We also hypothesized high mean participant ratings (^80%) 
for the anonymous post-class survey in terms of treatment 
acceptability, participant satisfaction, understandability 
of the information, usefulness, and likelihood to use the 
information and skills learned. Finally, we hypothesized that 
FCR participants would have significantly reduced PC at 2, 
and 4 weeks post-treatment. 

Design and methods 

The study design was an uncontrolled prospective pilot trial 
with a retrospective chart review component. Data sources 
included a self-report measure, the Pain Catastrophizing Scale 
(PCS) 3 administered at three time points, (pre-treatment and 
at 2, and 4 weeks post-treatment) and medical chart review 
(determining age, sex, and current anxiety and depression 
diagnoses). The study was conducted in compliance with the 
Stanford Institutional Review Board. Participants comprised 
patients receiving care at the Stanford Pain Management 
Center, an academic, multidisciplinary chronic pain clinic. 

Participants were referred to the class by one of their 
treatment providers (ie, a pain psychologist, registered nurse, 
physician assistant, physical therapist or pain physician) 
for free specialty pain treatment. At the point of refer- 
ral, participants received a class flyer that included class 
logistics in terms of time, date, location, and the purpose 
of the class (acquiring mind-body information and skills 
to gain control over catastrophizing). While clinic provid- 
ers tended to refer patients they felt could benefit from a 
skills-building class to combat catastrophizing tendencies, 
no specific eligibility criteria or screening procedures were 
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used. No compensation was offered for participating in 
the class or in the follow-up component. 

Measures 

Pain catastrophizing scale 

The PCS 3 is a 13-item self-report questionnaire widely used 
to assess catastrophizing tendencies in chronic pain research 
and clinical settings. The PCS directs respondents to consider 
how they tend to think and feel in the broad context of pain 
stimuli. A sample item from the PCS: "I become afraid that 
the pain will get worse". Respondents rate their endorsement 
of frequency for each item using a (Ml Likert scale (0= not at 
all; 4= all the time). The PCS is comprised of three subscales: 
magnification, rumination, and feelings of helplessness. All 
items are summed to create a total score. The psychometric 
sufficiency of the PCS has been demonstrated. 3,32-34 The 
PCS was administered at class check-in (baseline) and post- 
treatment (2, and 4 weeks after class attendance) to deter- 
mine further treatment needs (participants who evidenced 
negligible treatment response were referred for individual 
psychotherapy). At 2, and 4 weeks post-treatment participants 
received an email with a link to the PCS (housed within the 
Stanford Research Electronic Data Capture [REDCap]). 35 
Once a participant completes their PCS data entry the form 
is immediately locked and cannot be edited. 

Anonymous post-class survey 

The post-class survey was administered immediately after 
each FCR class. Participants did not provide identifying 
information and the surveys were returned in a group folder 
to further ensure anonymity. The surveys contained the fol- 
lowing five questions: 1) How acceptable did you find this 
class to be? 2) How satisfied are you with this class? 3) How 
useful was the information presented? 4) Was the informa- 
tion easy to understand? 5) How likely are you to use the 
skills and information you learned today? Responses were 
rated on a 7-point Likert scale that was tailored to match 
each question (eg, How likely are you to use the skills and 
information you learned today? Response set: 0= not at all 
likely, 6= highly likely). 

Chart review 

Electronic medical charts were reviewed to collect infor- 
mation regarding participant age, sex, and psychological 
diagnoses for current anxiety or major depressive disorder. 
We did not extract information regarding pain diagnoses as 
the majority of patients receiving care at the pain clinic have 
multiple comorbid pain conditions. 



Treatment intervention 

FCR class 

Delivery: FCR was delivered by a licensed clinical psycholo- 
gist via a PowerPoint presentation to groups of patients in a 
single session lasting 130 minutes. 

Content: FCR has two main components: didactics and 
skills acquisition. Didactic content includes mind-body 
science as it relates to pain and PC. Participants learn how to 
identify catastrophizing in the moment, and how to self-treat 
it. During the class, participants acquire skills and develop 
a plan to apply the learned skills to decrease physiological 
hyperarousal - diaphragmatic breathing and progressive 
muscle relaxation - within the context of PC. Participants also 
acquire skills that improve the regulation of cognition and 
emotion, including PC reframing and thought restructuring, 
and develop apian for implementing these skills in daily life. 
During the class participants identify their typical PC thoughts 
and practice writing out their reframes. Finally, participants 
develop a plan to use behaviors that modulate attention and 
counteract helplessness. During the class, participants create 
personalized lists of self-soothing behaviors used to stop PC; 
lists are customized to various settings. Participants self-tailor 
the information relayed during the class by developing their 
own comprehensive self-treatment plan to stop and prevent 
catastrophizing. Participants leave the class with the follow- 
ing tangibles: 1) their self-written, self-crafted, personalized 
PC cessation plan; 2) a 20-minute relaxation response audio 
CD; and 3) a printed copy of the FCR content to access as 
needed in their PC cessation plan. 

Analyses 

Descriptive statistics included means and standard deviations 
(SDs) for demographics. Anxiety and depression diagnoses 
were coded as binary variables. Means, SDs, and percentage 
ratings were calculated for the 5-item anonymous post-class 
surveys. Total scores were calculated for the PCS at each 
time point (baseline, and 2, and 4 weeks post-treatment). 
Treatment response was quantified for each subject using 
percentage change from baseline PCS to each follow-up 
time point. The clinical importance of the change in PCS 
scores at both follow up time points was then categorized in 
accordance with Initiative on Methods, Measurement, and 
Pain Assessment in Clinical Trials (IMMPACT) recommen- 
dations: < 1 5% change in the primary outcome was clinically 
unimportant, a 15%— 30% change was minimally clinically 
important, a 30%-50% change was moderately clini- 
cally important, and &50% change was substantially clini- 
cally important. 36 
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Using SAS Enterprise Guide 6. 1 (SAS Institute Inc., Cary, 
NC, USA), repeated measures ANOVA was used to account 
for subject variability using PROC GLM. Data were exam- 
ined for percentage of missing PCS scores. Imputation was 
completed with last observation carried forward of the PCS 
score. Resulting models were examined to ensure sphericity. 
In addition, the variance and covariance matrices for PCS 
scores were examined at all three time points to assess for 
compound symmetry. Student's paired /-tests were used to 
compare PCS scores between time points. Cohen's d was 
used to determine treatment effect sizes. 

Results 

Sample and demographics 

Seventy-six patients with chronic pain of mixed pain etiology 
and diagnoses attended FCR across 13 class cohorts between 
June and December 2013. Class cohort size ranged between 
4-18 participants. Of the 76 attendees, 57 completed and 
returned a baseline PCS during the class and thus comprised 
our study sample. The study sample was predominantly female 
(7 1 .9%) with a mean age of 50.2 years (SD = 1 2.2; range 1 8-69 
years). Chart review indicated that 47.4% (N=27) of the 57 
participants with at least one PCS score had a diagnosis of 
anxiety and 42.1% (N=24) had a diagnosis of depression. 

Anonymous post-class survey 

Mean ratings exceeded 90% for each question contained in 
the anonymous post-class survey (Table 1 ), and thus exceeded 
our a priori threshold of &80% for each item. Because the 
surveys were anonymous we were unable to distinguish 
surveys that were linked to study participants versus those 
linked to non-participants (ie, class attendees who did 
not complete a baseline PCS); as such, the data presented 



Table I Post-class survey results (N=70) 



Item 


Mean 


Percentage above >80% 




(SD) 


threshold 


How acceptable did you 


5.6 (0.67) 


Acceptability: 93% 


find this class? 






How satisfied are you 


5.5 (0.75) 


Satisfaction: 92% 


with this class? 






How useful was the 


5.6 (0.67) 


Usefulness: 94% 


information presented? 






Was the information 


5.7 (0.60) 


Ease of understanding: 95% 


easy to understand? 






How likely are you to use 


5.5 (0.77) 


Likelihood of using skills and 


the skills and information 




information learned: 92% 


you learned today? 






Abbreviation: SD, standard deviation. 



in Table 1 (N=70) included class attendees who did not 
participate in the PCS follow-up component. 

Week 2 data were missing for eleven of the 57 study 
participants (19.2%), and week 4 data were missing for 
22 participants (38.6%). All 57 participants reported at least 
one follow-up PCS score at either week 2 or week 4. Thus, 
only 28.9% of data regarding the PCS scores were missing, 
which is considered acceptable. 37 Thus, the decision was 
made to proceed with imputation using last observation 
carried forward. 

PCS means 

PCS means and SDs for each time point are presented in 
Table 2. The PCS was found to be normally distributed at 
baseline, and non-normality tests were non-significant. At 
both week 2 and week 4 post-treatment, the PCS was skewed 
toward lower scores with significant non-normality tests at 
each time point. 

ANOVA 

Repeated measures ANOVA (rANOVA) was used to account 
for subject variability. Results revealed a significant linear 
effect for time indicating substantially reduced PCS scores 
at weeks 2 and 4 compared to baseline (7T2,112] =52.5, 
P<0.0001). Post hoc paired /-tests revealed significant 
within subjects differences for all contrasts: PCS baseline to 
week 2 (*=7.01, P<0.001); PCS baseline to week 4 (Z=8.36, 
P<0.001); and PCS week 2 to week 4 (/=2.51, P=0.02). 
Sphericity was maintained. In addition, the variance and 
covariance matrices of the PCS endpoint were examined 
to ensure compound symmetry for univariate analysis. 
When examining an rANOVA model comparing those with 
baseline depression to those without baseline depression, 
response profiles did not differ significantly by depression 
status based on the interaction between time and depres- 
sion status (7T2,74] =2.26, P=0.11) (Figure 1). However, 
a significant overall difference was found between subjects 
(F[l,37] =5.82, P=0.02) for the reported PCS scores, such 
that participants with baseline depression tended to report 
significantly higher scores on the PCS across time points than 
participants without baseline depression. The overall effect 



Table 2 PCS means by time point (N=57) 



Time point 


Mean (SD) 


Baseline 


26.1 (10.8) 


Post-treatment week 2 


16.5 (9.9) 


Post-treatment week 4 


13.8 (9.5) 



Abbreviations: PCS, Pain Catastrophizing Scale; SD, standard deviation. 
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Figure I PCS means by time point for depression diagnosis (yes/no). 
Abbreviation: PCS, Pain Catastrophizing Scale. 



of time within subjects remained significant in this model 
CF[2,74] =24.45, P<0.0001). 

Similarly, when examining an rANOVA model comparing 
those with baseline anxiety to those without baseline anxiety 
(Figure 2), response profiles did not differ significantly by 
anxiety status based on the interaction between time and 
anxiety status (F[2,74] =0.22, P=0.80). However, a significant 
overall difference was found between subjects (F[ 1 ,37] =7.82, 
P=0.008 1) for the reported PCS scores, such that participants 
with baseline anxiety tended to report significantly higher 
scores on the PCS across time points than participants 
without baseline anxiety. The overall effect of time within 
subjects remained significant in this model (F[2,74] =2 1 .29, 
P<0.0001). 

Finally, an rANOVA model was examined including both 
baseline depression and anxiety as predictors. Change in the 
PCS score based on the interaction of baseline anxiety or 
depression with time was not significant within all subjects 
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(F[2,64] =4.19,^=0.05 andF[2,64] =2.51, P=0.12, respec- 
tively). Change in the PCS score over time within all subjects 
remained significant (F[2,64] =18.54, P<0.0001). However, 
PCS scores did not vary significantly between participants 
with and without baseline anxiety or depression in this 
model (F[2,64] =0.37, P=0.69 and F[2,64] =2.46, P=0.09 
respectively). 

Effect sizes 

Treatment effect sizes were large for baseline to week 2 
post-treatment (Cohen's d=Q.S5) and for baseline to week 4 
post-treatment (Cohen's d—1.15). 

Clinical importance 

We evaluated treatment response for participants. Table 3 
displays the clinical importance of PCS changes and the 
number of participants in each category of clinical impor- 
tance by follow-up time point based on the analytic dataset 
with imputed values. 

Overall, 51 participants (91% of those with follow- 
up data) achieved reductions in PC that are considered 
clinically important either at week 2 or week 4, with 66.7% 
(N=38) achieving moderately or substantially important 
reductions. If we conservatively estimate that everyone 
who did not participate in the follow-up component had 
no significant treatment response, the clinically important 
responder rate (N=5 1 ) would represent 67 . 1 % of the original 
sample of 76 patients who attended FCR. The baseline PCS 
of patients responding to FCR at any time (either week 2 
or week 4) with at least a minimally important change was 
26.5 (10.0). In contrast, the baseline PCS of patients who 
did not respond to FCR at any time with at least a mini- 
mally important change was 23.3 (17.0). Thus, there was 
no difference in baseline PCS scores between these groups 
(/=-0.71,P=0.48). 



Table 3 Clinical importance of post-intervention PCS changes 



Clinical importance Week 2 



Week 4 



Time in weeks 

Figure 2 PCS means by time point for anxiety diagnosis (yes/no). 
Abbreviation: PCS, Pain Catastrophizing Scale. 





N 


PCS change 
from baseline 


N 


PCS change 
from baseline 


Increased PCS 


5 


+ 19.8 (21.6)% 


3 


+41.3 (21.6)% 


No change (<I5%) 


IS 


-1.2 (2.8)% 


5 


-6.5 (2.7)% 


Minimally important 


10 


-23.3 (3.2)% 


12 


-22.4 (4.5)% 


(l5%-30%) 










Moderately important 


13 


-40.6 (4.9)% 


16 


-38.4 (4.7)% 


(30%-50%) 










Substantially important 


14 


-61.3 (1 1.9)% 


21 


-67.2 (12.3)% 


(2:50%) 











Abbreviation: PCS, Pain Catastrophizing Scale. 
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Discussion 

This pilot study tested the feasibility and preliminary effi- 
cacy of a single-session PC treatment in a mixed sample of 
57 chronic pain patients from a multidisciplinary pain clinic. 
Feasibility was demonstrated in terms of patient enrollment 
and participation in the class, successful delivery of the group 
intervention across 13 class cohorts, collection of pre-post 
treatment data, and collection of longitudinal outcomes using 
an electronic system (REDCap). 

The highly positive results for the anonymous post-class 
survey suggest that FCR was well-received among par- 
ticipants, and that the majority of participants felt the class 
offered valuable information that they anticipated integrating 
into their lives. 

Our finding of significantly reduced PC at 2, and 4 weeks 
post-treatment for those who completed a baseline PCS 
(N=57; both P- values <0.001) signal preliminary efficacy 
for our single-session intervention. We also found large 
effect sizes for both follow-up time points (Cohen's d=Q.%5 
for week 2, and ^=1.15 for week 4). Results suggest that 
the positive treatment effect may strengthen over time, 
as indicated by the increasing effect sizes. Additionally, 
the available data from participants who completed both 
follow-up assessments suggest that PCS continues to 
decrease throughout 4 weeks after treatment. These findings 
are particularly promising given that the class is delivered in 
a single session and participants have no ongoing therapist 
contact. It is unclear whether the strengthening effect may 
be mediated by daily or regular use of cognitive/behavioral/ 
physiological regulation skills, and this is highlighted as 
an area of importance for future studies that investigate 
mechanisms of treatment. 

Our finding that a single-session class may effectively 
reduce PC is particularly exciting because this novel form of 
specific and concentrated pain-CBT treatment may greatly 
expand access to low-cost, efficient care. Current treat- 
ment for PC involves multiple visits to a psychologist and 
therefore imposes substantial burden on patients in terms of 
time, travel, and cost. Such burdens may stand as barriers to 
care, thus leaving many patients without treatment for PC. As 
one illustration of this point, a primary reason people with 
chronic pain cite when declining to participate in studies that 
involve group pain-CBT is the amount of time required to 
attend up to ten group treatment sessions. 31 

Previous studies have shown that early reductions in PC 
are associated with subsequent improved response to other 
pain treatment modalities. 27,28 Accordingly, there may be 
specific value in administering the FCR treatment as early 



as possible in the pain treatment process; future studies may 
examine whether the brief intervention optimizes response 
to multidisciplinary pain treatment or specific modalities, 
such as physical therapy. 

Participants diagnosed with an anxiety or depressive dis- 
order had higher baseline PCS scores, and this is consistent 
with the broader literature. 12,39,4 ° Participants with baseline 
depression and anxiety diagnoses started and ended the 
study with higher PCS scores, but within-subjects' treatment 
response remained similar to those without these diagnoses. 
These findings suggest that the brief catastrophizing treat- 
ment is effective, even for those who have been diagnosed 
with anxiety or depression. Regardless, we acknowledge that 
our relatively small sample size points to the need to better 
characterize the role of anxiety and depressive disorders in 
adherence and longitudinal outcomes. 

Our sample was predominantly female, and therefore 
we lacked sufficient balance to test sex differences, though 
we highlight this as an important consideration for future 
research. 

Strengths of this pilot study include the repeated measures 
and within-subjects design. The sample included a general 
chronic pain clinic population, with a broad range of cata- 
strophizing tendencies, and with the typical psychological 
comorbidities of anxiety and depression. Accordingly, while 
preliminary, our data suggest that the intervention may be 
broadly well-suited for diverse chronic pain populations. 

Several limitations merit consideration. The main limita- 
tion of this pilot study is the uncontrolled design, which does 
not allow us to parse out any nonspecific treatment effects of 
the class environment or the process by which participants 
were referred to the class. However, the single-session format 
of the FCR intervention, combined with minimal participant 
interaction, would likely attenuate any nonspecific effects. 
Nevertheless, randomized controlled studies are needed to 
characterize responders and non-responders to such a single- 
session intervention that entirely relies on self-application 
of skills in the absence of ongoing therapist contact. Future 
studies may determine which patients are most suitable for a 
brief catastrophizing intervention and which patients require 
a high level of care. 

A second limitation is the fact that our study sample 
comprised the 57 participants who returned a baseline PCS 
during the class. We were unable to track the 19 attendees 
who did not return a baseline PCS and therefore it is possible 
that these 19 attendees would evidence a reduced response 
to the class and their absence from the dataset would lead to 
an overestimation of treatment effects. 
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Of our 57 participants, 10.5% (N=6) did not complete a 
follow-up PCS. Our 89% follow-up response rate is quite high 
given that the class was offered as free treatment in the clinic 
and no compensation was offered for follow-up responses. 
Nevertheless, it is plausible - perhaps likely - that only those 
who achieved best effects completed a follow-up PCS, thus 
introducing bias and again leading to an overestimation of FCR 
treatment effects. We used a common imputation method of 
last observation carried forward as an estimation of effects but 
we also acknowledge that this method may not be conservative 
enough. If we conservatively estimate that all participants who 
did not provide a follow-up PCS (N=6) had poor treatment 
response, then our finding for 5 1 FCR participants evidencing a 
clinically important improvement would represent a treatment 
responder rate of 67.1%. As it is possible that our data were 
not missing entirely at random and, instead, may reflect an 
underlying difference between those who completed the PCS 
at various follow-ups and those who did not, we urge that the 
results of the current study be interpreted with this caution in 
mind. Regardless, we underscore again that it will be important 
for future studies to phenotype non-responders and modify the 
intervention to address their unmet needs. 

The single-session FCR class appears to hold promise 
as an economical, high-impact, efficient, easily delivered, 
non-pharmacologic treatment for PC. Additional research is 
needed to clarify the role of depression, anxiety, and sex on 
treatment response, and to further tailor the intervention to 
meet the specific needs of subpopulations. Larger, controlled 
studies are needed to determine the durability of treatment 
effects, to characterize responders and non-responders, and 
the impact of treatment effects on pain and related outcomes. 
Ideally, future research may determine the efficacy of FCR 
in reducing suffering and reliance on less effective phar- 
macologic and interventional medical approaches for pain 
management across settings. 
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